The effect of activation of Mammalian oocytes on remodeling of donor nuclei after nuclear transfer.
Activation of bovine oocytes by experimental procedures that closely mimic normal fertilization is essential both for intracytoplasmic sperm injection and for nuclear transfer (NT). Therefore, with the goal of producing haploid activated oocytes, we evaluated whether butyrolactone I and bohemine, either alone or in combination with ionomycin, are able to activate young matured mammalian oocytes. Furthermore, the effect on the patterns of DNA synthesis after pronuclear formation as well as changes in histone H1 kinase and MAP kinase activities during the process of activation were studied. Our results with bohemine show that the specific inhibition of cyclin-dependent kinases (CDKs) in metaphase II bovine oocytes induces parthenogenetic activation in a dose dependent manner (25, 50, and 100 microM, respectively), either alone (3%, 30%, and 50%) or in combination with ionomycin (30%, 70%, and 87.5%). The effect of two activation protocols on nuclear remodeling, DNA synthesis during the first cell cycle, chromosome segregation after first mitosis, and development to blastocyst of embryos produced by somatic nuclear transfer were studied. Pronuclear formation was significantly higher when activation lasted 5 h compared to 3 h for both ethanol-cycloheximide and ionomycin-bohemine treatment. Initiation of DNA synthesis was delayed in ethanol-cycloheximide group, however, after 12-h labeling 100% of embryos synthesized DNA in both groups. Analysis of two-cell embryos with DNA probes for chromosome 6, 7, and 15 by fluorescence in situ hybridization showed that at least 50% of NT embryos were of normal ploidy, independent of the activation protocol.